siRNA depletion of BRCA1, but not BRCA2, causes increased genome instability in Fanconi anemia cells.
BRCA1 and BRCA2 proteins act in repair of interstrand crosslinks (ICLs) and maintenance of genome stability and are known to be part of the Fanconi anemia (FA) pathway. We have investigated the role of the BRCA1 and BRCA2 genes in genome stability following ICL damage in normal and FA cells. To circumvent cell lethality of complete disruptions in BRCA1 or BRCA2, small inhibitory RNA (siRNA) was used to transiently deplete the expression of the proteins. Using chromosomal stability after ICL damage as the end point, we find that BRCA1 functions in more than just the FA pathway for genome maintenance, whereas BRCA2 appears to act predominantly in the FA pathway. Depletion of BRCA1 causes a marked decrease, although not a complete absence of, ubiquitination of FANCD2. In contrast to BRCA1, BRCA2 is not needed for normal ubiquitination of FANCD2 after DNA damage, a requirement for the FA pathway to function. Thus, BRCA2 is epistatic to FA genes for ICL repair, but not for damage-induced modification of FANCD2 and may act downstream form FANCD2.